Introduction
Chronic low levels of inflammation caused by agents such as endotoxin (LPS) have been implicated in the development of atherosclerosis in experimental animal models and in humans (14, 37) . Monocytes/macrophages respond vigorously to stimuli of innate immunity and in this way contribute to lesion formation in atherosclerosis. We have reported that human vascular smooth muscle cells (SMC) are also highly sensitive to endotoxin, suggesting a potential role for SMC innate immune signaling in atherosclerosis (30) . Moreover, human vascular SMC express CD14, a component of the innate immune system that serves as a signal transducer for LPS as well as other inflammatory mediators (4, 8, 35, 39) .
The discovery of CD14 expression in SMC (35) prompted us to search for other components of the innate immune system in SMC that might also regulate inflammation and host defense. Surfactant proteins (SP) A and D, along with mannose-binding protein, belong to the collectin family of proteins, which are characterized by a type IV collagen-like domain and a carboxy terminal Ca 2+ dependent lectin domain (9) . Surfactant proteins can modify the response to innate immune stimuli and can bind to LPS present on the surface of many bacteria, as well as to CD14 (7, 19, 31, 32) . In the lung, SP not only enhance the phagocytic function of macrophages and neutrophils and modulate inflammation but also have direct antimicrobial effects (23, 32) .
SP also enhance the phagocytosis of bacterial pathogens such as Chlamydia, which could potentially be pertinent to cardiovascular disease (26). Although SP were initially described as lung proteins, several investigators have reported that SP-D is also present in extra-pulmonary tissues (2, 34) . Notably, Leth-Larsen and co-workers have recently reported that SP-D is present in the walls of blood vessels in the female reproductive tract (20) .
In the present study, we examined the expression of SP-D in human coronary arteries and, in particular, in coronary artery SMC. We examined the capacity of SP-D to modulate inflammation, as well as the role of inflammation in regulating SP-D gene expression in SMC.
Based on our findings, we propose that SP-D is produced by vascular SMC in response to inflammatory stimuli and that it may function to modulate the host inflammatory response and pathogen defense in the vascular wall.
Materials and Methods
Preparation and culture of vascular cells: Human coronary artery smooth muscle cells (HCASMC), human coronary artery endothelial cells (HCAEC), human aortic smooth muscle cells (HASMC), and human aortic endothelial cells (HAEC) were isolated using a modification of a previously described method (41) . Human aortas (HAs) and coronary arteries (HCAs)
removed at the time of heart transplantation surgery were obtained from the operating room at . Cells from passages 4-9 were used in these studies. Cells were treated with either 1-5 ng/mL TNFα (Sigma) or 1-5 ng/mL rough LPS from E. coli (List Biological Laboratories, Campbell, CA) for periods ranging up to 24 hours, as described previously (35) . in HCASMC containing viable Chlamydia pneumoniae were quantified using a bioassay and the Pathfinder® Chlamydia Culture Confirmation Test (BioRad) as previously described (27) .
Immunolocalization of SP-D protein:
Fifteen photomicrographs (40X) of random fields from each treatment group were scored blindly by two investigators to determine the number of cells infected with Chlamydia pneumoniae/field in two separate experiments.
Statistical Analyses:
All data are expressed as mean ± SE. Differences between mean values of two groups were analyzed by Student's t tests. Differences between mean values of multiple groups were analyzed by one-way analysis of variance with a Newman-Keul post hoc analysis. Probability values of 0.05 or less were considered to be statistically significant. However, it is important to point out the species differences between mice and humans with regard to the innate immune system (reviewed in ref. 24) . For example, humans are extremely responsive to endotoxin, whereas mice are far less sensitive, requiring much higher doses of endotoxin to elicit a response (5). These differences have been attributed to structural differences in both Toll-like receptor 4 and an adaptor protein, MD-2, in the two species In Panel B, IL-8 release into the media from the experiment described above was determined by ELISA. Media from 3 replicate cultures were assayed; (*p< 0.05 compared to control; + p< 0.05 compared to 0 MOI AdSP-D).
Results
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